Abstract -1-aryl-2-thienyl-substituted pyrroles and 5-arylamino-2,2´-bithiophenes were synthesized by treatment of arylamino-thieno-oxobutanamides with Lawesson´s reagent. These in turn were prepared by direct amidation of 4-oxo-(2-thienyl)butanoic acid through DCC/BtOH mediated reactions.
Introduction
Thiophene and pyrrole moieties play important roles in natural product chemistry, [1] [2] non-linear optics, [3] [4] and supramolecular chemistry. 5 The development of new methods of synthesis of these heterocycles is therefore important. 2-Aryl-and 2-heteroarylsubstituted pyrroles are also of great interest to the pharmaceutical industry, for instance, as precursors in the synthesis of chemotherapeutics. 1, [6] [7] Some of these molecules, in particular the thienylpyrroles, have served as prospective monomers for non-linear optical materials and organic conductive polymers. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] The latter combine high electrical conductivity, with thermal and environmental stability. The synthesis of thienylpyrroles containing substituents at the nitrogen atom attracts considerable attention because the substitution makes it possible to modify the properties of polymers, including the synthesis of chiral conducting polymeric materials with better properties for NLO. 8, 10, [18] [19] Generally, pyrroles are synthesized by the condensation of 1,4-dicarbonyl compounds with primary amines through the Paal-Knorr reaction. 1 In view of their importance, there is a continuous interest in developing versatile synthetic routes.
In this work we wish to report the synthesis of 1-aryl-2-thienyl-substituted pyrrole derivatives from arylamino-thieno-oxobutanamides through the Lawesson´s reaction.
As far as we can know it is the first time that 1-aryl-2-thienyl-substituted pyrroles are described via a combination of the Friedel-Crafts and the Lawesson reactions.
Discussion
Recently we described the synthesis of 5-N,N-dialkyl-4-(2´-thienyl)-4-oxobutanamides, and 5-alkoxy-and 5-N,N-dialkylamino-2,2´-bithiophenes via a combination of the Friedel-Crafts and the Lawesson´s reaction. 20 In continuation of our work [20] [21] [22] [23] (Table 1 ). The different effect of substituents in the anilines used is noteworthy.
The above aryl-4-(2´-thienyl)-4-oxobutanamides 1a-f showed to be good starting materials for the synthesis of the corresponding pyrrole derivatives 2a-f, by treatment at reflux with Lawesson´s reagent in toluene (Scheme 1ii). Therefore attempts to convert the aryl-4-(2´-thienyl)-4-oxobutanamides 1a-f into the corresponding 5-arylamino-2,2´-bithiophenes 3 gave only the thienylpyrroles 2c (49%), (Table 1, entry 3) or a mixture of thienylpyrroles 2 (32-58%) and bithiophene derivatives 3 ( Table 1 , entries 1-2 and 4-6) in low yields (7-19%), pyrroles being the major compounds (Table 1) . A plausible mechanism for the formation of pyrroles 2 and bithiophenes 3 from the secondary amides 1, has already been proposed. 25 The conjugated 1-aryl-2-(2´-thienyl)pyrroles 2 and the 5-arylamino-2,2´-bithiophenes 3, as strong π-electron donor moieties, could be used as precursors in the preparation of compounds with potential application in NLO. [11] [12] [13] [14] [15] 20 General experimental procedure (example)
Synthesis of 4´´-Cyanophenyl-4-(2´-thienyl)-4-oxobutanamide 1f
Amide 1f was obtained using the experimental method described in ref. 20 , by reacting 4-oxo-(2-thienyl)butanoic acid (5.4 mmol) in CH 2 Cl 2 with 1,3-dicyclohexylcarbodiimide (7.1 mmol) and BtOH (7.1 mmol) and adding 4-cyanoaniline at rt. 
4´´-Cyanophenyl-4-(2´-thienyl)-4-oxobutanamide 1f. Colourless solid (31%

